This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to tlie 
Image Problem Mailbox. 



Searching PAJ 1/1 ✓< — ^ 

PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 09-162137 
(43)Date of publication of application : 20.06.1997 



(SDrntCI. 




H01L 21/266 
C23C 14/48 
G03F 7/40 
H01L 27/148 




(21)Application number 


07-346771 


(71)Applicant : 


SONY CORP 


(22)Date of filing : 


13.12.1995 


(72)Inventor : 


ASAI ATSUSHI 








OTSUKA YOICHI 



(54) ION IMPLANTATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ion implanter in which the position and 
area of an ion implanting region can be regulated by subjecting a photoresist 
layer to a reflow heat treatment at the time of implanting ions using the 
photoresist layer as a mask thereby reducing the diameter of opening in a mask 
pattern on the fringe at the lower end thereof. 

SOLUTION: A p — type overflow barrier layer 12 is formed on an Si substrate 1 1 
by ion implantation and subjected to thermal oxidation thus obtaining an 
insulation film 13. A mask pattern having an opening is then formed by a 
photoresist layer 40 and a transfer barrier part 21 of p — well is formed by ion 
implantation using the photoresist layer 40 as a mask. Subsequently, the 
photoresist layer 40 is subjected to reflow heat treatment so that the 
photoresist layer 40 is fluidized around the lower end part 44 of opening thus 
reducing the diameter of opening on the fringe 46 of lower end part 44. Finally, 
Ion implantation for forming a vertical transfer part 22 is performed using the 
photoresist layer 40 having mask pattern of reduced opening diameter as a 
mask. 
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CLAIMS 



[Claim(s)] 

[Claim l] The ion implantation approach 
characterized by forming on a substrate the mask 
pattern which consists of a photoresist layer, 
performing reflow heat treatment to a photoresist 
layer, making the diameter of opening of the soffit 
edge of opening of a mask pattern reduce in case 
the ion implantation of the photoresist layer is 
carried out and carried out to a mask, and 
adjusting the location and area of an 
ion-implantation field by it. 
[Claim 2] With the formation process of the 
vertical transfer section of a CCD image sensor, 
the mask pattern which consists of a photoresist 
layer is formed on the insulator layer of a 
substrate. In using a photoresist layer as a mask, 
forming the transfer barrier section by the ion 
implantation, pouring in another ion 
subsequently and forming the vertical transfer 
section, reflow heat treatment is performed to a 
photoresist layer. The ion-implantation approach 
characterized by adjusting the location and area 
of an ion-implantation field which are made to 
reduce the diameter of opening of the soffit edge 
of opening of a mask pattern, and form the 
vertical transfer section by it. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the ion-implantation approach that the location 
and area of an ion-implantation field can be 
further adjusted to a detail minutely, especially 
the ion-implantation approach suitable for 
formation of the vertical transfer section of a CCD 
image sensor, about the ion-implantation 



approach. 
[0002] 

[Description of the Prior Art] the time of injecting 
ion into a substrate and generally, forming an 
ion-implantation field an ion implantation — 
polish recon and Si02 etc. -- it is given towards a 
substrate from on the mask pattern formed by the 
device component, a photoresist, etc., and the 
ion-implantation field is formed so that it may 
agree in the location and area of opening which 
were defined by the pattern by this. Therefore, in 
order to form an ion-implantation field in a 
substrate in the location and area as 
predetermined, it is necessary to raise the 
precision of the mask pattern formed by the phot 
lithography method etc. In case a mask pattern is 
formed by the phot lithography method, the factor 
which determines the precision of a mask pattern 
is the actuation precision of the optical equipment 
to be used, for example, a photolithography 
stepper's actuation precision, and is a mechanical 
precision which moves for every shot of a 
photohthography stepper especially. The location 
and area of the precision of opening of the former 
and a mask pattern, therefore an 
ion-implantation field are the limitation of a 
photohthography stepper's actuation precision to 
0.1 micrometers. It was difficult to adjust 
minutely in the following units. 
[0003] 

[Problem(s) to be Solved by the Invention] By the 
way, it follows on detailed-ization of a 
semiconductor device, and is 0.1 micrometers 
about the location and area of an ion-implantation 
field. It needs to control by the unit. Here, a CCD 
image sensor is made into an example and the 
location of an ion-implantation field and the need 
for adjustment of area are explained. In the latest 
CCD image sensor, single eel separation section 
(pixel separation section) width of face and stored 
charge read out **** are reduced to about 0.4*0.7 
micrometers on the mask, and transfer **** has 
also become about 1 micrometer. Therefore, in a 
CCD image sensor, in order to ease electric field 
strength, securing the amount of are recording / 
transfer charges, it is required to adjust the 
location and area of an ion- implantation field 
which form the vertical transfer section per 0.1 
micrometers. 

[0004] The conventional ion-implantation 
approach for vertical transfer section formation is 
explained referring to drawing 8 fi-om drawing 6 . 
Drawing 6 is the sectional view showing the 



lamijiated structure 10 of the effective pixel of the 
CCD image sensor to which the ion implantation 
for vertical transfer section formation was 
performed by the conventional approach. For the 
inside of drawing 6 , and 11, Si substrate and 12 
are p. • The overflow barrier layer of a mold, 13 is 
an insulator layer and 21 is p; - The transfer 
barrier section which consists of a well, and 22 
The vertical transfer section of n mold, 23 is p. * 
For the read-out barrier section of a mold, and 24, 
the light sensing portion of n mold and 25 are p+. 
The hole storage section of a mold, The transfer 
electrode with which a channel stop and 31 
consist of poHsh recon in 26, the insulator layer 
which 32 becomes from a polish recon oxide film, 
and 33 are light- shielding films which passivation 
film, such as PSG, and 34 become from aluminum. 
Drawing 6 shows the potential of the potential 
which met further the horizontal cross section 35 
located in about 0.2-0.3-micrometer depth from 
the bottom interface of the insulator layer 13 on 
the front face of a substrate. + potential is taken 
downward from the cross section 35, and convex 
potential serves as barrier for an electron. 
[0005] In order to form the vertical transfer 
section conventionally, as shown in drawing 7 , 
the photoresist layer 40 is first formed on a 
substrate 11. The overflow barrier layers 12 and 
13 are among drawing 7 , and 12 are an oxidation 
insulator layer. Subsequently, a photoresist layer 
40 is exposed and developed with light, such as g 
line, i line, and an excimer laser, a desired pattern 
is formed, and the impurity ion which carried out 
continuously, heat-treated the first ion 
implantation and the second ion implantation 
continuously, and poured them in is diffused by 
making this into a mask. The transfer barrier 
section 21 is formed by the first ion implantation, 
and the vertical transfer section 22 is formed by 
the second ion implantation, respectively. After an 
ion-implantation process; succeedingly, the 
transfer electrode 31, the hole storage section 25, 
a light sensing portion 24, and the polish recon 
oxide film 32 are formed, and a laminated 
structure as shown in drawing 8 is obtained. 
Furthermore, if the passivation film 33, such as 
PSG, and the light- shielding film 34 of aluminum 
are formed, the CCD image sensor effective pixel 
equipped with the laminated structure 10 as 
shown in drawing 6 can be obtained. 
[0006] By the way, in order to ease electric field 
strength, securing the amount of are recording / 
transfer charges, in case the vertical transfer 



section lower layer 21 and the vertical transfer 
section upper layer 22 are formed, it is effective to 
make slightly width of face of the vertical transfer 
section 22 smaller than the transfer barrier 
section 21, and to make it the form where the 
vertical transfer section 22 is wrapped in by the 
transfer barrier section 21. However, by the 
conventional approach, since the transfer barrier 
section 2 1 and the vertical transfer section 22 are 
formed using the same mask pattern, as it is 
indicated in drawing 7 as the width of face of the 
vertical transfer section formed by the second ion 
implantation, and the width of face of the transfer 
barrier section formed . by the first ion 
implantation, it becomes almost the same. 
[0007] Then, as mentioned above, it is difiBcult 
[ it ], even if it forms the mask pattern of the 
diameter of opening sUghtly smaller than the 
diameter of opening of the mask pattern in the 
case of the first ion implantation which forms the 
transfer barrier section 21, and is going to 
perform the second ion implantation and is going 
to form the vertical transfer section 22 narrower 
than the width of face of the transfer barrier 
section 21 to raise the actuation precision of the 
equipment used by the phot lithography method 
so that mask alignment of such high degree of 
accuracy may be made possible. Therefore, from 
the limitation of a stepper's alignment precision, 
since gap of about 0.1 micrometers occurs, a 
desired mask pattern cannot usually be obtained. 
Moreover, even if it is going to control diffusion of 
impregnation ion and is going to adjust the width 
of face of the vertical transfer section, it is 
technically difficult, and since a thermal diffusion 
coefficient changes ' with classes of impurity 
element to pour in, although the width of face of 
the vertical transfer section 22 differs slightly to 
the width of face of the transfer barrier section 21, 
as long as the same pattern is being used at the 
time of an ion implantation, it turns out that 
there is a degree of freedom only in the depth 
direction fundamentally. 

[0008] As mentioned above, as explained, it is 
difficult to obtain the mask pattern which can 
adjust the location and area of an 
ion -implantation field minutely by the 
conventional approach. Then, the object of this 
invention is offering the approach of adjusting 
minutely the location and area of opening of a 
mask pattern, on the occasion of an ion 
implantation. 
[0009] 



[Means for Solving the Problem] The 
ion-implantation approach which starts this 
invention in order to attain the above-mentioned 
object forms on a substrate the mask pattern 
which consists of a photoresist layer, in case it 
carries out and carries out the ion implantation of 
'the photoresist layer to a mask, performs re flow 
heat treatment to a photoresist layer, makes the 
diameter of opening of the sofBt edge of opening of 
a mask pattern reduce, and it is characterized by 
to adjust the location and the area of an 
ion-implantation field by it. 

[00 10] The conditions of reflow heat treatment 
change with magnitude of the class of the rate to 
which it is made to reduce, and photoresist to be 
used, and opening of a mask pattern etc., and a 
track record, an experiment, etc. determine them. 
[00 11] Especially the ion-implantation approach 
concerning this invention is suitable for formation 
of the vertical transfer section of a CCD image 
sensor. The ion -implantation approach concerning 
this invention is the formation process of the 
vertical transfer section of a CCD image sensor. 
The mask pattern which consists of a photoresist 
layer is formed on the insulator layer of a 
substrate. In using a photoresist layer as a mask, 
forming the transfer barrier section by the ion 
implantation, pouring in another ion 
subsequently and forming the vertical transfer 
section, reflow heat treatment is performed to a 
photoresist layer. The diameter of opening of the 
soffit edge of opening of a mask pattern is made to 
reduce, and it is characterized by adjusting the 
location and area of an ion-implantation field 
which form the vertical transfer section by it. 
[0012] 

[Embodiment of the Invention] An example is 
given to below and the gestalt of operation of this 
invention is explained to it with reference to an 
accompanying drawing at concrete and a detail. It 
is the direction sectional view of H for every 
process of a CCD image sensor effective pixel 
when drawing 5 apphes this invention approach 
to formation of the laminated structure of' 
drawing 1 fi'om the direction sectional view of H 
of the laminated structure of the CCD image 
sensor effective pixel which formed drawing 1 by 
this invention approach, and drawing 2 . With 
this invention approach, it is p to the Si substrate 
11 by the ion implantation first like the 
conventional approach. • The overflow barrier 
layer 12 of a mold is formed and, subsequently an 
insulator layer 13 is formed by thermal oxidation. 



Then, the photoresist layer 40 is used as a mask 
so that the mask pattern which has opening 42 
may be formed by the phot lithography method 
and may be shown subsequently to drawing 2 by 
the photoresist layer 40, and it is p by the ion 
implantation. - The transfer barrier section 21 
which consists of a well is formed. 
[0013] Next, reflow heat treatment is performed 
to the photoresist layer 40, the photoresist layer 
40 of the circumference of the soffit section 44 of 
opening 42 is fluidized, and, thereby, the diameter 
of opening of the edge 46 of the soffit section 44 is 
made to reduce, as shown in drawing 3 . Although 
the conditions of reflow heat treatment differ in 
the class of photoresist to be used, 
POJIREJISUTO for i lines is used for them, for 
example, and they are 1-2 micrometers about 
thickness. When forming a mask pattern, reflow 
heat treatment can be performed by maintaining 
a substrate to the temperature of the range of 
100-150 degrees C for 1 - 10 minutes. Moreover, 
the aperture width of an application pattern has 
effective about 1 micrometer. 

[0014] Next, the photoresist layer 40 which has 
the mask pattern to which the diameter of 
opening was made to reduce is used as a mask, 
and the ion implantation for forming the vertical 
transfer section 22 is performed. Consequently, as 
shown in drawing 4 , the narrow vertical transfer 
section 22 of width of face can be formed fi'om the 
transfer barrier section 21. Then, like the 
conventional approach, the transfer electrode 31, 
the hole storage section 25, a light sensing portion 
24, and the polish recon oxide film 32 are formed, 
and a laminated structure as shown in drawing 4 
is obtained. Furthermore, like the conventional 
approach, if the passivation film 33, such as PSG, 
and the light- shielding film 34 of aluminum are 
formed, the CCD image sensor effective pixel 
equipped with the laminated structure 48 as 
shown in drawing 1 can be obtained. 
[0015] the stored charge of the hole storage 
section 25 carries out reading appearance, and a 
property is determined as the width of face of the 
read-out section 23, high impurity concentration, 
and a list with the surrounding potential of the 
transfer barrier section 21, the vertical transfer 
section 22, a light sensing portion 24, and the hole 
storage section 25 of hole storage section 25 grade. 
The potential along the horizontal cross section 35 
located in about 0.2-0.3-micrometer depth fi'om 
the bottom interface of the insulator layer 13 on 
the firont face of a substrate of the laminated 



structure 48 formed by this invention approach is 
as being shown in drawing 1 . In drawing 1 , + 
potential is taken downward from the cross 
section 35. In addition, the alternate long and 
short dash Une of drawing 1 is prolonged in the 
location which is in agreement with the alternate 
long and short dash line of drawing 6 . 
[0016] As compared with the laminated structure 
10 of the CCD image sensor shown in drawing 6 
produced by the conventional approach, the 
laminated structure 48 of the CCD image sensor 
shown in drawing 1 produced by this invention 
approach has the small horizontal direction 
(direction [ of the following and H ], and brief 
sketch) width of face of the vertical transfer 
section 21, and it is formed so that it may wrap by 
the transfer barrier section 22 which consists of a 
p-well. And since the transfer barrier section 22 
reads and the section 23 and the channel stop 26 
are followed, the transfer barrier section 22 can 
make high impurity concentration high 
effectually broadly [ section / 23 / read out ], and 
can make high impurity concentration high 
broadly [ stop / 26 / channel ] still more nearly 
similarly, or can ease and graze a concentration 
gradient. Therefore, in this example, as shown in 
drawing 1 , the potential peak location of the 
read-out section 23 and the channel stop 26 is 
located near the vertical transfer section 22 from 
the hght sensing portion 24 compared with the 
laminated structure 10 shown in drawing 6 
produced by the conventional approach. Since the 
electron which the light which the potential slope 
became long and carried out incidence to the light 
sensing portion 24 side by that cause at the 
read-out section 23 carried out photo electric 
translation, and was generated is easily movable 
to a light sensing portion 24 side, its amount of 
smears decreases and its sensibiUty improves. 
[0017] Moreover, read with the vertical transfer 
section 22 and it sets to a boundary with the 
section 23, and the interface of the vertical 
transfer section 22 and the channel stop 26. Since 
the impurity concentration gradient of the 
vertical transfer section 22 is gently made 
compared with the laminated structure 10 shown 
in drawing 6 produced by the conventional 
approach and the electrons and holes which 
electric field strength is reduced and begin to 
spring by thermal excitation decrease in number 
The white line vertical-reinforcement noise from 
which the noise from which it causes generating 
is reduced, and a crystal defect causes generating 



is reduced. 

[0018] As mentioned above, it is a detailed area, 
for example, 0.1 micrometers, about an 
ion-implantation field by the self- alignment 
technique said that according to this invention 
approach a reflow of the photoresist layer is 
carried out and it makes the diameter of opening 
reduce. It can be estimated that it is reducible in 
a unit, 

[0019] LDD widely used by the manufacture 
approach of. an MOS transistor although 
formation of the vertical transfer section of a CCD 
image sensor was made into the example and the 
above example explained ■- in the ends of an 
opening edge, an impurity concentration gradient 
becomes loose according to the same operation as 
law. Therefore, it is applicable also to the 
manufacture approach of an MOS transistor. 
Especially, in the ion implantation in the case of 
manufacture of MOSFET of a LDD mold, also 
when adjusting the location and area of an 
ion-implantation field minutely, it can apply. 
[0020] 

[Effect of the Invention] According to this 
invention, in manufacture of a semiconductor 
device, form on a substrate the mask pattern 
which consists of a photoresist layer, and in case 
the ion implantation of the photoresist layer is 
carried out and carried out to a mask, reflow heat 
treatment is performed to a photoresist layer. 
Even when the diameter of opening of the soffit 
edge of opening of a mask pattern is made to 
reduce and it performs the (l) first ion 
implantation and the second ion implantation 
continuously It can do smaller than the area of 
the ion-implantation field of the first ion 
implantation which pours in previously the area 
of the ion -implantation field of the second ion 
implantation poured in behind, and an opening 
area change of (2) patterns can be made, holding 
self ahgn. By this invention approach, since a 
doubling gap of a photoUthography stepper is not 
included, the location of pattern opening with a 
high precision and detailed adjustment of area 
can be performed. Moreover, when this invention 
approach is appUed to formation of the vertical 
transfer section of a CCD image sensor, the 
amount of smears and a noise can be reduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



fPrawing l1 It is the direction sectional view of H 
showing the laminated structure of the CCD 
component efifective pixel manufactured by this 
invention approach. 

[Drawing 2l It is the direction sectional view of H 
of the substrate in the condition of having formed 
'the photoresist film, having formed the mask 
pattern, having performed the first ion 
implantation and having formed the transfer 
barrier section on the substrate. 
[Drawing 3] It is the direction sectional view of H 
of the substrate in the condition of carrying out a 
reflow of the photoresist layer. 

[Drawing 4] It is the direction sectional view of H 
of the substrate in the condition of having 
performed the second ion implantation and 
having formed the vertical transfer section. 
[Drawing 5] It is the direction sectional view of H 
of the substrate in which the laminated structure 
obtained at the process which follows drawing 4 is 
shown. 

[Drawing 6] It is the direction sectional view of H 
showing the laminated structure of the CCD 
component effective pixel manufactured by the 
conventional approach. 

[Drawing 7] It is the direction sectional view of H 
of the substrate in which the transfer barrier 
section and the vertical transfer section which 
were formed by the conventional approach are 

shown. 

[Drawing 8l It is the direction sectional view of H 
of the substrate in which the laminated structure 
obtained at the process which follows drawing 7 is 
shown. 

[Description of Notations] 

10 Laminated Structure of Effective Pixel of CCD 
Image Sensor Obtained by the Conventional 
Approach 

11 Si Substrate 

12 Overflow Barrier 

13 Insulator Layer 

21 Transfer Barrier Section 

22 Vertical Transfer Section 

23 Read-out Barrier Layer 

24 Light Sensing Portion 

25 Hole Storage Section 

26 Channel Stop 

31 Transfer Electrode 

32 Insulator Layer 

33 PSG Film 

34 Light-shielding Film 

35 Horizontal Section 
40 Photoresist Layer 



42 Opening 

44 Soffit Section 

46 Edge 

48 Laminated Structure of Effective Pixel of CCD 
Image Sensor Obtained by this Invention 
Approach 



(i9)H*H»Wi? (jp) «2) ^ ^ jj^ 1^ ^ ^ (A) aimnoM^^mmn 

!^re^9- 162137 

<43)4;^iBB ^«9^(1997)6^20B 



(51) Intel." 

H 0 1 L 21/266 

C 2 3 C 14/48 

G 0 3 F 7/40 

HOIL 27/148 



5 2 1 



F I 

HOIL 21/265 

C 2 3 C 14/48 

G 0 3 F 7/40 

HOIL 27/14 



M 
Z 



5 2 1 



«^8f* Tfeif^ lf*«CDSc2 FD 6 S) 





*fH¥7-346771 


(71)ffllHA 


000002185 












¥l£ 7 ^(1995) 12^ 130 










(72)»M# 


s# 








«^ift;ilK4fcBiri6TB7»35# v::: 














(72)I8I«# 










*imB;ilB:4ta;r|6TB7«35# vr: 














(74) A 





(54) Cf8M©«»3 'f^i-^ffiA*}* 



(57) ism 

^niCJ:oT'f:<->aA«i«©ffiS&t^«*PSI 



i^§a¥09-162137 



StS<Dtft»E±IC7t^hUv;^hS;£>^'&^^^>^il>yt 10 
^->^JF$«L. Tlx hLxv::^ hil^v:7.^[cUT-<^> 

^iAUTSHKiggB^Jf^fiSc-r-SlC^^tU. ' 

TSiieillSP^Jf^fiSc'r -5 -< >;±A^S(7)teg;&tX®fi 
^IBSI-r S C t: ^i»»<h -r ^ >;± A?3 

[0 0 01] 

m^com't^m^i'j^m -r:t>;±A:^;i(c 20 

BBl^. Slc»lffllcli>r3i->;±A««(0ffi»S0C®j|*IS 

ffllcl@ST€r^>r:t>;±A:^;i. 4#icc c DJl^^^tD 

[0 0 0 2] 

[fit3fc<^S*B] -flSlc. S«(c>f:t><&;±AUT>f^> 
;±A^«*?i5j«-r^BS. >r:t>;iAri. 7t^US^!J=i>. 
S i 02 /j:^07"/K>rx1gfi)c«*4^7t^hUS^^h^Tff$ 

nicj;u/t:$^->T'S^6bn;t§ap<Dfig;R£;caai-^ 30 

ift•rScfcplc>r7|■>;:iA««X)<JBfiE$nTt^^o Sfo 
-r:t>>±A^ia^mSilU<Dfi§;!&?yC®fflTgt5fZ 

mu<n>mm,. att3T-f>i->;±A^i^(o{ag;&t/®«(i. 40 

[0 0 0 3] 

0. 1 /xm m^af©J^alt- ^ji^gx;<^i:T*Tc\^o cc 

C C D»«^^€:«|(CUT^>f >;±A«aofiBS 



gi5^?f^^-r^-r:t>;±A^i|2<DfiaSr/ffi«^0. 1 m 

[0 0 0 4] i^e^^sas^^^L-o-p. SUgiHgp?^ 

fiSc(D^«)CD«£5R(?5-f ;t>;±A:^;£^Ui^-r'5o S6(i. 

ffiST&^o 06*. 1 l(iS 1 2(±p- so 

^-A-:7P-yKij7/i. 1 3(d:;ffi^M. 2i(^p-C7 
x;i.^^t>;^'5e^/K'J7giJ. 2 2 (i n So^ilKiliaJ. 

2 3 f J p - SOS^aj O/t U Zg». 2 4 (i n S(DS5t 
gP. 2 5lip+ S<^7t^-;us«gp. 2 6(i5^i':!^;U>^ h 
v^. 3 1 (i7t^ U i> U =1 >/?^ t>/j:^fea2ISS. 3 2 

u V u =1 >m^^iphts.^^&^^. 3 3 (i p s Q.m<nn 
S6ii. SIC. ssaffi(Dffi^fiii zoy-jmmmt^ 

^**J0. 2-0. 3 umiS$icfig-r^7k¥:^ffi]®TH3 

[0 0 0 5] sugingp^ffMr-s/tj^ic. * 

4 0 ^J^K-r-So S7t*3^ 1 2|i^-/'(-:7P-/t'J7 

HI 2. aixi zKtmc^mmr:^^. ;^tNT. :7;th 

^vXhH4 0^glS. lis, x:<^5^'7U-if-;a:<t*<D 

^v:^^i:UTSli ;t>>iA&r;^m2;^-r:t>>±A 

^^tv^fiSift^-t+TiN-Sc mi ;>:-r^>;±AfCctuS3ii 
AijzfflJ2 1 ^2;^;:-r^>;iAlcj;USil^3l^gP2 
2^^tl-?nJF$figlxTt^-5o -<5f>>±AXg6r)?g. 51^ 
SiHSSS 1 . 7t^-;PS«a52 5, ^5ta52 4^i 

ffliiS^^?#^o MIC. P S G^C^/t^yv'/^-v-g >K 

3 3 A I (omsm 3 4 ^nm-r^t. m e ic^f <fc 
^/ccWii^^i o$«ixrcccDffi«s^wjaas$m 

[0 0 0 6] <i:c^-e, sffl-ei3is?3a^iit«u-:>o 

miisg]g^isft-r^;t«)icii. mm^m^Tmi 1 

Silfci^gP±il2 2^?f^^f ^fglC. mmUm^2 2(D 
iB«:ej^AiJTgP2 1 cfclHl/?MC/Jx$< OT. SiIKjH 
SP2 2^g^AU7S|5 2 1 lcj;yaJ5*Li^t;<fcp)5:»^lC'r 

;^>>ytt$^->^<lfflUTK2IAiJTBi5 2 lai/^mngiai 
gP2 2^J^^figUTt^S<D■C. IB 2 >j->;±Arcj: IJ 

^Ufc^ilg^gpodichSg 1 ;i)^-f :t>;iA(Cct:UW$^U 



i^P3¥09-162137 



[0 0 0 71 -ecT. e2^AU7SB2 1 ^m&r^m^ 
5j- >;± A<^K<D^ :^ ^ /t^ - >cDBg □ s J: y ii/?Mc 

/h ^ t x§a □ ^ /t^ - >^ JF^ric UTS 2 ;*-f :t > 

e>. 0. 1 fimmm(DXiytfi?^±-r^nii!b. mm lo 

CD. -f :i->';±A^lC|5l-/t^->^ffifflUTC\-5RgU. 

[0 0 0 81 JU±. Ui^gL/c:ctplC..fie3fc(0:fr>iTfi. 
^ >;± A^SaottSSCXsa^atffl (ciSS-T^ -5 cfc ^ 

[0 0 0 91 

m^^:^^iz\^T^^>}±A-r^m. ^hui>^\-m{z 
ffi^coiaas^^/jN^it. tnizj:^x^ ^>y±Amm so 

[0 0 1 01 U:7a-|^ftiSO^fiKi. Jg/jN^-dr-StJ 

[0 0 1 11 *^^(c{^^-r^>>±A:^>4(i. *#(ccc 
ommm=f-(omm^ms^mmizm[^xi^^o 

ff^fijcx^T, mm<Dt&mm±{Z7\^b-\yi>:^hmf)^^^^ 
^^>^}±A\^xmmmm^^m^-r^izmr:iu . Tt^h 

[0 0 121 



(ommmm<Dmmz:$:^myjm^mm u^cii^coc c d 
mmm=F^^mm<D^xmm<DHy3\^mmmxh^o * 

>±AICJ:US iSffil llcp- m(D:^-n-yu-/\^J 

7S1 z^w^^iy. }Xi^xmmtizj:^jmmm^ 
mt^o mi^x. ma^A 2^mT^^:^^/t^->^ 

ff^isStU. ;^t\T% m2iZ7FiTJ:z>iz. 7t^i-uv>^h^4 

g^AijTgi5 2 1 ^m&-r^. 
[0 0 1 31 ;^ic. ■^\-Ui^y.\-m4 oicu:7p-giffii 
s^jfeUT. iipai4 2<7)T^gB4 4iayco;t^ hU'v^^ 

--1 o^^^cDreii 0 0-1 5 ox:(omm<D}^&izmi^t^ 
z:tlzj:Uijyu-mi^m^m'rzLtt)^iti^^o *>t. 

[0 0 1 41 ;x{z. mn^^m^\^^'ttfz^y.^/t^-> 
^Wf-STt^ hUf:^A hS4 O^VX^ICUT. SHe^ 
&2 2^m&-r^ftlsb<0>(:t>i^A^f7Z>o :i(Dt^m. 

m4iz7jk-rj:o{z. m^M/'<vym2 ] ^umomimm 
&m^2 2^m^-r^zitt)^x^^o ^\^m^. ee^co 
-nmtmmzi^x. ^mmms i . 7t^-ji^wm&^2 5. 

S3tgP2 4S^7t^UxU=l>ffiibM3 2^?f^fiEL; 04 

iZ7r:-t<kvtsimmmm^m^'. mic. st*6D:fr;iti5];Bi 
[0 0 1 51 7fx-;usagi5 2 5<Dmmmm(om^ibiyn 

U7gP2 K Mll^3^gP2 2. g7fegP2 4. J5i,U7\-^-J[^ 

wms^2 5^co7tv-;i/g«aj2 5<^^izi(0;t^x>>'i';u 

4 8 oseascDSte^^ 1 3 (OTmnmt)^ e $^ o . 2 
0. 3 Mm^$ic{sig-r'57k¥:^rfi]ifr®3 5iw^-D;t7R 
T^^v'-i'^Ki. SI rc^t-iiyT'25^0 siT'ii. mm 

ms(D-}^Mm^-^-r^iSLmiz^z/xi\^o 

[0 0 1 61 *^W:^;£T-f^ilUyh@ 1 iC^rCC DJi 

m^2 1 07X¥:^(fij (iUT. H:^fa]<hB&ie) iiix?</jx$ 

<. p-'?x^UXAe>;5:'5ej^AU7gB2 2rCcfcoTSt; 
❖£ilLgP2 3'^f>5^r >^;u;^ h*;/y2 6<hafiEUTU-5 



i^Ba^09-162137 



icct u f^K 6 ic^-rffiS«i§ i o jcit^ 
^tiiccty. ?t^5^>>'i';u:^p-yx>^S3ta5 2 4iiij 

<h/^^X'^^<D-c. :J^^7ax^^au> ^;t®g/>^ip]±f 

[0 0 17] %tL. Siie2lgP2 2<hgS*aiUaJ2 3i 

#®^cfct^T. Siiei^sf;2 2o^M%isjg^i£;&<. 

[0 0 18] JU±(^cfce>(c. 2|s:%^:^;^lc<i:titf: /fv h 

[0 0 1 9] JU±(Diiffi«r(i. ccDa«^^(DSiS 
lc/<£^o J:oT. Mos h^>v:x.^<z)Kii?3;Sfc<>ii 

[0 0 2 0] 

^m&[^. hus^:^ h»^vx^lcuT-r5^■>;±A•r 
iCcti^T (1 ) SBi ;^c>r:t>>±A&txii2;*-f>j->>±A 

^il^UT?T^ii^Tt). ^lZj±Ar'5m2;^^^>;± 
A<7)>f >i->;±A«lJa<^ffi«^5fe(C;±A^^^ 1 
;±A<7)>r^>;±A««(0®aj;U'fo/J>$<T#. 

(2) /t^-xDMammmm.^s^m'^^^nu'D'o 



-y^mfSiUs lei ;^>r:t>>±A^tToTK^AUTai 

[^4] S2;A^^>;±A*fT-DTSiie3^gP^?f$J«U 

[0 5] m4{zm^m<j:mx^mrzmmmm^7rirmwi 

eeisi5^^-rsfficoH;^ifiiBTS0-e*-5o 
[0 8] mi {z^\^m<xm-vm^mmm'iS^7ikTmm 

[??^(^SiiWl 

I 0 'iit^ysmizj^^jm^ccommm^f-co^^mmo 
mmmm 

II Si S|g 

1 2 ^-/\'-:7P-/KU7' 

1 3 mmm 

2 1 Si^/^U7a5 
2 2 Sa^illgiS 

2 3 ^^mU/^UTB 

2 4 S^gp 

2 5 7t^-;USffl8P 

2 6 5^-\':^;UXhu/:?^ 

3 1 gi^aS 
3 2 j&^Jg 

3 3 PS GIK 
.3 4 

3 5 7k¥W® 

4 0 7|^hU>?;^hB 

4 2 gapsp 
4 4 T^aj 
4 6 mm 



( 5 ) 



!|#ra5|Z09-162137 



mi ] 



32 33 34 




31 

3Z«UI 
33PSGJBI 
34jS3tfil 




[@5] 




[03] 



[0 7] 




40 5n h hJi 



11 — 




[08] 




( 6 ) 



«Fra¥09-162137 



[@6] 



mmmm 



31 



! 32 33 ^ 




35- 




llSiSlg 

Z1 tei3S/<lf T-SB 

31^^ 
32«IKa 

33PSGSI 
34«jftft 



